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(57) Abstract: Anthracene derivatives represented by the gen- 
eral formula (1) which little cause crystallization and are freed 
from thermal decomposition in vapor deposition and which ex- 
hibit high luminous eflBciency and attain uniform light outputs 
even at high temperatuie; and organic EL devices made by using 
the same: (1) [wherein Ar is a group represented by the general 
formula (2): (2) (wherein L* and U are each optionally substi- 
tuted methylene, ethylene, or the like and at least one of L* and 
U is present); Ar* is optionally substituted aryl having 6 to 50 
nuclear constituent carbon atoms; X is alkyl or the like; a and b 
are each an integer of 0 to 4; and n is an integer of 1 to 3]. 
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m.^o)Mm^ 4 — 50 <3?T;b=i#i^s> ssi^ < itmm.^(omMik 5 - 5 0 

i^if 1 0 ~ 5 0 U < l±#.g^<^^^m^i[ 5 ~ 5 0 <7)T 
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A r ' um^h L < i,mm.m(Dmmmm. e ~ 5 o u «9 ^ rv- 

U;uS. 2-T>hU;i^». 9-TVhU;u«> l -^^l-^ v h U 2 -"7 

hU;uS. 1 -f-7^-fe^;uS. 2 -:^7i5'-fe^;uS^ 9 --^-7 ^-fe-;^^. 1 
-t•^:^;^S^ 2-ti*u^;bg, 4-trUc:^;b*, 2 - b*7 i::^;u-r 3- 
b'7i— ;b-r 4 -t:7i^;b'f ^u*. p -^--7cc^;i'- 4 -'f p 
7^— ;u- 3 --r;i'S> p-:?'— 7i— ;b- 2 --Tv'ua. in--^—y^=- 
4 --(';uS> m-^— 7i^;i^- 3 — r;i^S. m- ^— 7a^^;u- 2 --f ;i/ 
o - h U m- h U p - h U p - t -7'g^;i^7 i-;i/S> 
p- ( 2 -7:i.^;U7°at:°;U) 7i^>'l'S. 3 - 2 -i-y^j^m^ 4- 
y 1 -•:^7^;^S^ 4 l -T > h U 4' -^^jl'i^yzL. 

^;b-f;i/S> 4" - t -7'^;b-P 7a^— ;u- 4 --f 7;u:^i/— ;u 
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mo^^M^ 1-50 (7)T;Pn^>'». a^*) b < «MS1^<^i^^if 5 ~ 5 0 <Z)v' 

L < (.tmm.^(DmMm^ e ~ 5 0 or u u < 

5-50 (D'^mmm.mmm. m.mhi.< i.tmm^<Dmw^^^ 5 ~ 5 0 or u 

xiia^4>L.<i»>s^<^^^^ii^if5~5 o®Ty-;i-^:tST*$>^ 

o 

^ t-7*^;bS> n-^>^;US^ n-^+v;bSs n-^^'^-'US. n-:<^^ 

2 - t Kn4^i/>f V/^;U». 1. 2 -v?b KP4ri/J^^;wS. 1, 

t: V^n tr;bS, 2. 3 - v t Ka^v- t -7*^;l-S> 1.2,3 

- h U t Ka^-v'ya tr;l'S> t7aap<^;i/S, l-^Dnjn^;uS, 2 - a 
aji^;l/S> 2-^aa>i' vy^;bS. 1. 2 - i7 u a )Um> 1, 3-S? 
^pn-Y V7°a t°;b^, 2, 3 -v'^dd- t -■/^;US> 1. 2, 3 - h U :7 
aa7°a tr;i/S, 7* a 1 -7*n^ai^;bS> 2 -7*a^j^^;bS. 
2-7*a^r-r vrf^;bS. 1, 2 -v7*a=eji^;bS. 1. 3 -v'7'a=e-r VT" 
□ t.';b». 2. 3-i^-7'a=E:-t-'f^)Vm. 1.2. 3 - h U 7'o*7*a f;!/ 

3- Kpt^;uS. l-3-K^^;uS. 2-3-K^^;bS. 2-3-K-f' 
V^^;lx». 1. 2-i^3-KJ^5^;i-». 1. 3->'3-K^' V7°ati';l/S, 2 
. 3-i^3-K-t-7*^;^». 1. 2. 3- h y 3-K7"ob-;l/S. 

5^;^^. i-Tsyj^^;uS. 2 -r^ y 2 -t^ /-f V7'^;i'S. 

1. 2 -vT^ yj^^^l-S. 1. 3 ->>T^ y-r V7'a t:-;l.S> 2. 3-f^T^ 
t-7'5^;l/X. 1. 2. 3- h UT^ /7'afcr;bS. i/T^'^^^l^S. 1- 
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1. 2. 3-hUi/T/7*ofcr;b». :=-ha^5^;ix^. l-;^bDi^;b 
2--haji^;uS, 2-^ha>f V7'^;uS. 1. 2 - v?^ h aai^;lxS 
, 1, V7°atr;uS. 2. 3 -i^^ b a - t 1. 2 

s-y^;i^*. ^v-/^;i/S. t--/^;uS. n-^v^^uS. n-^ 

2 -ti Ka + v'^^-'l^S^ 2 - H Kd4 V-f V7*^;b*. 1. 2 
-v^t Ka + v'ai^;i/S. 1. 3-v'ti Ka:^i/^ V/af^l/S. 2, 3-e?li 
Ka4-i/- t--7'^;l-»> 1. 2. 3-hU UKa^vrnf;!.*. i^an^^ 
l-'^^uuJL^jim. 2-^oaji^;uS. 2 - ^ a n-f V7*^;l^S. 1 
2 -^^i7Dnai^;lxS> 1, 3 - ^7 n d-Y V^n tr;W». 2. 3->'i?aa 
1,2. 3 - h U ^aa7°ab*;US. 1-7* 
□ 2 -7*a^J^^;bS. 2--fa=E^yy'^)Vm. 1. 2-i^7'a 

:tjc^;i.S, 1, 3 -i^7*a^^ V7°nfc.-;US, 2, 3 ->^7*d^- t -7'^;U 
1. 2, 3- h UT'n^T'nfcr;!/*. 3--K^^;l-»> l-3-KJ^^;bS 
^ 2 -3- Ki^-'l-S^ 2 -3- K-r V7'^;U*> 1, 2 -v'S-KJi^Jl^S. 
1, 3->'3-hM V7°Df;bS. 2. 3-v'3-K-t-7*^;bS. 1.2, 
3_ J, ij3_K7-ab*;i/S. 1 yj^^-zuS. 2-T5y 

2-T5 y-f V7'^;^S> K 2-s?T5y^^;i-g. i. 3-i^T 

V7°ntr;bSx 2. 3 -v'T 5 / - t -7'^;i'S> 1. 2. 3-hUT^ 

-i/ry-r vy^;uS. 1. 2 -v^v-Ty^^^i-S. 1. 3 -vvry-f vt-o 
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■y^jum. 1. 2-i^-haji5^;i.». 1. S-v'-ba-r V7-Dti-;US. 2. 

'So 

2-iS-^7^;bJi^;i-». i - ^-■:>-7^;u^ V7-a kr 
;u». 2-iS--^7^;i-r V7°a tr;wS. i - t'o u ^^u*. 2- (i-tr 

p-7*P^r'^Vi^;l'Sx m-7'a^^>v;ua. o-7'a^-^>i^>'l'S. 
p_3_).-/s;vvf;US^ m- 3 — Vi^^US> O - 3- K^> v^;l^S> P " 

bo'^Vv^ba. m-^ba'>?>i;;l/S. o b o^>v?;l/». p-i/T^^ 
-7i^;u^ V7°D 1 -^□□-2-7:r.^;u>r V7*ab-;b*. b'J5=- 
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•:^7^;i/S> i-^-y=f')\y^^ i-rvhu;!-*. 2-Tvh';;u»> 9-t> 

4 h y 9 -7i-^> h y l ^■fe-;L'S> 2- 
9 -•:^7 ^-tr— l-trix^;vS. 2-H*b::^;uS, 4- 
t:b^;i/S. 2-e7:5i-;b-r;bS. 3 - 4 -ti*7a.::^;u-f 

-'I'S. p-r5'-7i— ;U-4--r;bS. p -:$'-7aL^;U- 3 --Y^i^S. ^-^ 
— 7i— 2 --f m-^— 7:t::^;i/- 4 -^;i'S> m- 7 i•=^;^- 
3_^;^^^ m-:^— 7a.^;u- 2 o-hU;uS. m-hU;l^S. P 
-hU;bS> p- t-7'^;i/7i^;u». p- ( 2 -7^-;b7'a fju) 7ai^ 
3-^^;u-2--:h7^;w». 4 i -•^7^;u^. 4-^^;b 
_ 1 _7> 4' -^^;blf 7 3L^;b-f 4" -t-7'^;b-p- 

^ - 7 ^ 4 - ^' t> n 'I) o 

2 - b°a 'J 3 - trn U ;L'S. >^-;bS. 2 - tr 'J v^^VS. 3 - 

e u v?-;i^». 4 - tr u y i - > K U ;i'S> 2 - > K U 3 - 
>f>Ky;u». 4--fvKU;u«. 5 - > K u 6--f>KU;i/». 7- 
^ > K 'J 1 --^ V -<> K y 2 --r > k y ;u»> 3 v-r > k 
y ;bS> 4 V > K y ^bS. 5 V > K y ^l-s^ 6 --r v-r > k y 
^ vKy;i.g, 2-7y;bS. 3-7y;uS. 2 — 5vy77:=-;u» 

^ 3 -^>V'7 7— 4 -'^>V7 7^;i^S. 5 -'^>y7v— ;i/a> 6- 
^>y77^;i'S. 7 --^>y77^;uS. i --Y v^>y7 7-;b^. 3 --r 
V'^>y7 7^;uS> 4 --f v^>v*7 7^;bS> 5 — rv^>y77^;u*. 

V/st>y7^^;b^^ 7 r V'^V'/7^— y -'l'*^ 3-^>' 

y;bS^ 4-+yy;uS. s-^^yy^uS^ 6-4^yy;bS> 7-+yy;i^s. 
8-+yy;uS. 1 —f v4-y y;u»> 3-'rv+y y;u^. 4-'rv+yy^i- 
5_^v4yy;us. e-'fv+y y;i-s. 7-1' v+y y;i^s. 8--fv 
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)vm. 1 - * ; w V V 2 - * ; w n* V u 3 - * ; w ^* V u 4 - * 

-3-'i';ua. 1. 7 -7^f->xn y V- 4--r;uS. l, 7-7i-:^>:^a 
yjy-^-^JVM. 1. 7-7i:^>7.aU >-6--f;l'S^ 1, 7-7i-^-> 
Xa y >- 8 l, 7-7i-:h>Xay >-9 — T ;WS> 1. 7-7i 

•^>xa y >- 1 0 1, 8 -7i-^>xn y V- 2 ->r i. 8 

-7^^VXay V-S-'T^bS. 1. 8-7a.:J->Xay V-4 ->r;i/S. 1 
^ 3_7^^>;?^aij >-5-^;US, 1, 8 - 7 a. >Xa y V- 6 JU« 

. 1. B-y 1. 8-7i-^>'XP y >- 9 — r 

1. 8-7^-^vxay v-i 0— i. 9 -7^-^- vxa y >- 

2_^;i,^^ 1. 9-7i-:l->xay >-3-^;uS. 1. 9-7i-:h>Xny 
;^_4_^;]^g^ 1, 9 VXa y >- 5 --Y^l^^^ 1. 9-7i^VX 

a y >- 6 --r;!^*. i. 9 -7i-^>xa y >- 7 -^r^i^S. 1. 9-7^-^ 

>Xay>-8 — r;l^S. 1. 9 -73.-:^>Xa y V- 1 0 --r;pS> 1> 10 
-7i^>xa y >- 2-^;i'S. 1. 1 0 -7ii->Xa y >- 3--1';b»s 
1. 1 0-7i-^>Xay >-4--Y;b»> 1. 1 0-7x-^>Xay >-5- 
-r^b*. 2, 9-7:n^>Xoy V- 1 —f^uS. 2, 9-7aL-^VXa y >- 
3-'l';l-^> 2. 9-7i-:^VXDy >-4-'1';b^. 2. 9-7i-^>Xay 
V_5_^;Ug^ 2, 9 -7irL-^->Xa y >- 6 --f 2, 9-7i-^>X 

Dyv-7--r;US^ 2, 9 -7i-^>Xo y >- 8 -'f 2. 9-7i:^ 
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>Xa U V- 1 0 2. 8 -7i-^>Xa U >- 1 --r ;US. 2. 8- 
•7i-:J->xa y >- 3 -'r;l/»> 2, B-y a^i-yxuV :y- A-^ 2. 
8-7i-:^>Xa U >- 5 — r;uS. 2. 8 -Ti^^VXa U V- 6 -'f 
2, 8-7:r-^>xa U >- 7--l';l/S. 2. 8 U >- 9 --f^l^ 
g> 2. 8-7i-^>Xn y >- 1 0 --r;U«> 2. 7 -7a.^>xn y V- 1 
— r;uSx 2. 7--7i:J-v;^a y >- 3--f ;bas 2, 7-7i-^vxoy> 
-4-'l';b*. 2. 7 -7^^>xn y >- 5 2, 7-•7JL-:^>X^ 
y>-6-'1';USs 2. 7 -7:iL^>7.a y >- 8 — r;uS> 2, 7-7^-:^> 
y >- 9 -'f;!/*. 2, 7 -•7^-^v;^a y >- 1 0 --r;i/S. l-•7^•:^ 
v-;^S. 2 -7i-^v'::^;i^S. I - 7 ^ y=^rp^)iyM. i 3. j =f-y v =- 

— ;L'Sx 1 -7^y+-y->'^;uS> 2 -7:i. 3-7a.y+-y-v? 
4 -7iy4^-9-v'^;uS. i 0 -7^.1 y+-9-i?-;b«. 2-;f^^-y-yy 

4 -:^4^-9-yy 5-;t-4^-y-yy;i^s. 2-3r+-9-vTyy>'us> 5 

r-:t4^-y-v?Ty y 3-77if^;i'S. 2-^jl^;uS. 3-^j^^;uS. 
2 ^^^;i/t.'a— 1 2 -p«^;Ufa— 3 --T ;US> 2-^^ 
;ub°n— 4 --f 2 9^;i^ti'n— ;U- 5 --f 3-^^;H:i*a — 
;u- 1 — f;^S^ 3 -^^^utra— -'U- 2 --r;bS. 3 ^;ut°a— 4 - 
3 -p«^;bt:'o-;u- 5 --r;i/». 2 - t -7'g=-;Hi''n-;i^- 4 --Y;!^ 
3- ( 2 -7i^;l/7'a fa— 1 --f 2 5^;!^- 1 --T 

>Ky;bS. 4 1 --r > K y ybS. 2 -y 3 --f > K y 
4 - p« 3 -'f V K y 2 - t -7*^;i/ 1 ->r > K y 4 - 1 -7* 
--r > Ky;i/«. 2-t--7'f-;u3--Y>Ky;i'S. 4-t-y^;u3- 

X{ifclj-^gg|^>L<{±lig^<^Ty-;b;r+:>Sti^ -OZii^^n. z© 
LTti7i-;i/«. l-:^-7^;uS. 2--:h7^;bS> l-TVhyyi-S. 
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i^;^- 3 --f p -iJ'-^i^^b- 2 m-iS7-7i— ;u- 4 - 
-f,>l/S. m-iJ' — 3 --f m-^— 2 -'I'^l'S^ o- 

h y m- h U p - h U p - 1 -7'f-;u7 p - ( 2 

-7i^;u7*nti';b) y^=-}i^m. 3 -p^^^i-- 2 -•:J-7^;vS. 4->^;u- 
4 1 -TV h U;ixS. 4' -p« ^;i/t*7 i-^b-f;!^ 
4" - 1 -7*^;w-p -37— 7i^;u- 4 — r;uS. 2 - tro u 3- 
fau;!.^. kr7v'-;u»> 2 - tru v^^^wS. 3-tru>'-;uS. 4-try>? 

2--OKy;US. 3-^>V')Jl^^. 4->rvKU;l'«> 5 --f > K 

v-rvKU^uS. 4—1' > KU;uS. 5 v-< > K u 6-^v>f> 

KU;b*> 7 — rv-rvK';;bS^ 2-7y;i/S. 3-7U;l/S> 2-^>V'7 
3 -^>y77^;i'*. 4 -'^>y7 7— ;i/»> 5-'^>V7^-;u 

6-^>V77^;uS. 7-^>y77^;b*. 1 — r V'^>y77-;L'S 
^ 3 v^>y77^;bS. 4 -'T v^>V7 7— 5--rv^vy77 
6-^ v-;>y77^;i^». 7 --f V'^>y7 7-;i^S> 2-+>'y;u 

3-4^yy;b«> 4-4-yu;i'S> 5-^yu;^S^ 6-^y'J;i^». 7- 
4^yy;i/«. s-^yu^w*. 1 --f v^y y;i'S. 3 --f v+y 4- 
-fv^-yy;^^. s—Y v^y y 6 v+y y;^«^ T-^rv^yy;!/ 

8 7 4^7 y;i/S. 2 -4^/^-9- y-;p«> 5 -+y+-9-y-;u». 6- 
4y+iJ-y^;uS> 1 ->f7;WN'Vy 2 -*;WN*y y 3-t>)W<VV 
;i/S> 4 -*;u/^Vy 1 -7i-^>x y 2 -7 ^ y 
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1, 7-7i-^vxn y v-4-'f ;i-«> i , '7 -7:il-^>7>o y >- 5 

1, 7-7^-^VXay V-6--1';V»> 1. 7-7^-tVXayv 
-8--l';l'*x 1, 7-7i-^->Xay V-g-^r;!-^. l. 7-7i-:^>xa 
1 1, 8 y >- 2 1. 8-7ai-^ 

vxny v-3— (';L'S> 1. 8-7i-t->xay >-4--i';i^*. 1.8-7 
i:j->xay>-5 — r;!^*. 1. 8 -7a.-:)->xa y >- 6 --r;b». 1. 8 
-7a.-^>Xa y >- 7 -'fJbS. 1. 8-7^-^>xny V- 9-'i';uS. 1 
8-7^:>->Xay V-1 0-^;l^S. 1. 9 -7i-^>XD y >- 2 

1. 9-7^-t->Xay >-3-^;l-S. 1, 9-7^-^>Xay >-4- 

1. 9-7:c-^->xay >-5--r;i-«. i. 9 -7^-^>;2.a y >- 
6--i';^K> 1. 9-7a.-?-vxny >-7— r;u». i. 9 -7:«.'^>:^a y 
iy-s--^)]ym. 1. 9 -7^-^>xa y >- 1 0 --r;i/Ss 1. \o-y^i- 
vxay >-2-^;b*> 1. 1 0-7^-:>->xny >-3-'i';uS. 1. 10 
-7aL-^vxay >-4-^';uS. 1. 1 o-7a:-^->xoy >-5-^;i-». 
2, 9-7i^vxay >-i-'f;i^S. 2, 9-7:«L-^->xny >-3--r;i/ 

S> 2, 9-7.^:)->xay >-4-'Y;i^»> 2. 9 -7a:-^>Xo y >- 5 - 
-f;b». 2. 9-7a.-:>->Xay >-6-'l'>'U». 2. 9 - 7 ^ >X a y >- 
7_^;l,g^ 2. 9-7i^>Xay >-8-^;b*. 2. 9-7:2:-^VXay 
y_10--f;uS. 2. 8 -7aL^VXa y >- 1 --r^US. 2, 8-7i-^> 
xa y v-s—f 2. 8-7i-t>xay >-4--i';uS. 2, 8-7^ 
:)->xoy >-5-'i';i^S. 2. 8-73L:^vxay v-6--r;ug. 2. 8- 



1 5 
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7ai'^>;?.a U >- 7 — r;l'S> 2, 8 -^i-^VXa U V- 9 --I'^l^S. 2, 
8-7i:hVXay >- 1 0— r;uS. 2, 7-■7:Il•:^VXaU>-l-'1';^» 
^ 2, 7-7a.-:)-VXay V-3--1';l-S. 2, 7 -7 3.-:J->Xa U V- 4 — T 
^l^a. 2. 7-7^-:)->Xn<;>-5-^;bS. 2, 7 -7 ^-^ VXa U >- 6 
->f;uS. 2. 7-7i-^>XaU>-8-'l';^*. 2, 7-7a.Th>XnU> 

-9-'r;wS. 2. 7-7:..-^>;^a u >- 1 o-^;u». i -7aL-^-i;'^;uS 
^ 2-7:ii-^>^^;uS. 1 -7^y^Tv?^;u». 2 -7^ y^Ti^^^i^a. 3 

-7 3. y^T>^-=-;US. 4 -7iy^T>^^;l^S. 1 -7a.y^-9-v-;L'S. 2 
-7iy4-9-v^;US> 3 -7:n.>'^^i^^;i-S. 4 -7iy^-^>^^-'l'^. 2 

4-:^^-9-yU;US^ 5-:^^i^-^/U;l/S. 2-:t^-*?->'T 

yj ;i/S>- 5 -=r^-9-vTyu;u^. 3-7^-!f^;^S> 2-^ji^;l.Xx 3- 

2-^^;m'a>-;U-4-'r;wS> 2 -p<^;ut-°a— 5 — ( Jl'M-. 3- 
^;l.b-n-;b- 1 --f^bS. 3 - ^;bfcro-;b- 2 S-^^^UfcT 

)U-A--()l^W. 3- ( 2 -7i-;i^7'a tr;u) tra— 1 --r 2-^ 

1 _^ V K>;;i,s^ 4 1 --r > 2 3 -^r 

> K u 4 3 > K u ;uS> 2 - t --f^)l 1 > F ^I'S 

^ 4_t--7'^;H->r>K'J;i/«. 2 - t 3 --T > K U 4-t 

-^^ (1) ^^:ib%^T. aRTfhlt. ^n^ti 0 - 4 «9 . 0~ir- 
nt±l~3©^it-e$>^o n*^2J^JiOJ#^Ci. C ] JH<^ 
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wo 2004/013073 



CT/JP2003/009606 




TI5-j|S^ (3) -e^tj^n-i.ii'a-f-tt. ®Ar' l±TIB-^5t (4) "e^^^ 
U < f,mM^(ommWi. 4-50 ©T;b+;i^». S^*> b < ciMS^^j^^i^ 4 ~ 

mmmm. 1 0 - 5 0 y m^*> l < ci^s^^^^^ii^it 1 0 ~ 5 0 

sill*) L- < li^a^f^l^H^iS 5 ~- 5 0 <^)T U -;b:t + ->S. 

tfz^ Ar*^*TiH— (3' ) X-mt>^Mm^i^^t. At' tiTiB— jIgiC 
(4) -e^^^n-STU— ;l'S-^*'?>o 




(3) 




=x (3') 



-fissc (3) (3' ) xt*. R' ;^t/R' ^n-e4a7Km. m.mhL< 
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m 



(4) 



Rt±. S^*> L < i±Mg^<^)i^^if 1-50 (^t;u+;uS. mmi> L < 
glOj^^if 1—50 (DT Jl^^^'M. M^i> b < ltMM.^(^^MMW& 5 0 <0 

L < 5 ~ 5 0 COT U Xitmmh U < 
MIBX 13 *5 'I* i: t(Dtimkf>bn^o 

ti, /\ay>ll^, hi Ko^i/;uS, vT^S. T;b4-;l/S> T U — 

i/^oT;b+;uS. T;i^3i\-i/«. t^;p+;uS. tu 

+ r^)-)ly^^^. T;l/=l4^i^*^l"-K::^-'l^»> Xl** ^l^^K^ 



wo 2004/013073 




1 9 
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2 0 
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Ar. 




N 



Ara 



An 



m 



(A) 



7K^m^Xt±J^m^A^6~2 0©^#igl»-^*0. Arz . Ar, :S^t/A r 4 l± 
S^$tn.^T*)ckl^o mlil ~4 0^il-e*'l>o $ '=>li$f * L < «Ar 3 3ltiA 

T'J-^L-T^ Wb-^ij^t L-r«. TIB— iSit (B) -^^$tl^*)<^7j>W^Ul^ 



Ar, 




N 



Arc 



Ar, 



(B) 



(^^. A r 5 ~ A r 7 li. S^*> L < {±MSgl<7);j^j^^igl[ 5 ~ 4 0 U -;u 



2 4 



wo 2004/013073 
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jl^^ ^^i/;uS> v^a^>^;uS^ :7 a's:^i/;i/^l|) ^ j^^if 1 — 6 
^ s-yh^v'S. t-yh+v'S. '<>^+i>S^ '\+i/;l^:t^v'S. ^ D 
^ll^iJ 5 ~ 4 0 <DT U -;bST-®^$ tl/cT ^ 5 ~ 4 0 U 

( 1 ) mm/m^m/mm 

( 2 ) mm/iETi^±Am/^^m/mm. 

( 3 ) mm/m^m/m=F'^Am/mm 

( 4 ) mm/iEimAm/m^m/m'?'^^±xmymm 

( 5 ) i^@/W*i^S#:Jl/5l3t®/i^<S 

( 6 ) mm/mm^mi^m/m=?-m^m/m^m/mm 

( 7 ) ^)|^/W<t*iii*P/ll7tS/^^«^#Jl/^<i 

(9 ) mm/mmm/^^m/mmm/mm 

(11) Wsm/mm.^mwm/mmm/^^m/mmm/nm 



wo 2004/013073 |9 ^ilCT/JP2003/009606 

(12) mm/mmmyjEm±xmyiE?Lmmm/^^m/mmmymm 

EL*?<^^it-r'l>S=lgt?*)0. -e<75^^'|4l-ol>-rt±. 4 0 0-7 0 Onm<^) 

o ClOJ:o?'<J:«@J^^<^:Sr#^J^ L-T:ti. Au7^j:ir(Z)#®, Cul, I TO 
>>''!7A^>;d- + i/ K) . SnOz . ZnO. I n- Z n- O J^tir©#m'l4l5t5i4 

^ U > m^<?5:^^*-e?iJ^^?^fi£$ -ar-S Z: t t^X-^^o ^(DmU^t. ^t^^^W 

1 0 nm~ 1 /zm. $f*L< til 0~2 0 0 nm(7)|gH-t?^tR$n'&o 

2 6 



wo 2004/013073 CT/JP2003/009606 . 

<xt-> mmtLxit. i±mmn^(^^\^^^^ (4 eVOT) ^m. m%Bm 

/L i 2 O. A l/L i 02 . A 1/L i F. T;b^^'^A • U^-^A^^, 

Sa/Di^T>6W*L<. $^{-. mmi'tmni Onm~l um^ $f*L<ti5 
0 — 2 0 0 nm-e*'l)o 

±Bi3}l^n¥i-^ K^LTli> m^itS i Ox ( 1 ^X^ 2) , A 1 Ox (1 
^X^l. 5). Si ON. S i A 1 ON>^i:^**^Jf*L<^lf ^n. ^^ayWb^ 

^mmitmtLxit^ myites 2 o. l i 2 o, Mgo. sr 

O. BaO, C aOtS:^i!j^0i^L<m^fh^tl^. 

2 7 



wo 2004/013073 
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^/c. iitr^Bgs 7-5 17 8 m<mxm7r^^nx\.^^^^\^. ^^^(oi^m 
n h %m\\L^^ t * mm imt-^\. xmm t\.fc^. n ^ x tr > n - h j: 

2 8 
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> jiSld: 5 nm~ 5 jum'Cfe^o 

o ±iB 8 - ti K n ^ i/ ^ y U > t y-c li^ (Z)M#'f*c^^JSI§^2^tDmWJ tLXlt^ 

. m^tv^'yi^. mt-^^y^i^. mit-^^i^y^^ mit-7^^->'y^^ mt-^^^^ 

2 9 



wo 2004/013073 
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>"t7A. m<tii3)i^i^'y^. ^{h*;uv"^A, mitr)]y^^^^. mit^^y^ m 

©Hil^-eW^tE L^^ ^i«t-'i> ^ *)T-t -1)0 

lil 0~2 0 Qnm(DmM(DmmKts.^^n\.z.^ ^.^^^^l^^±X/•?'y ^ y >r 

«?i{^J:«9iE?LaA»*?fM1-'Sit'^. ^©^g^lttd:^ffl-t'?><b^t) (iE?L'?i 
Xm(DPim) > @a^^i-.i>iEav±A]ScoifeB^Blt?t^Pfl£B-^i?t^(-«fcOM'^j:'l>*^' 
. — 5 0 ~ 4 5 0 t . *^JS 1 0-'~l 0-='torr. WM^^ 
0. 0 1~5 Onm/*^. 5 0- 3 0 Ot:> JiJP 5 nm~ 5 AtmCZ)|g 

3 0 • 



wo 2004/013073 ^^PIcT/JP2003/009606 

mmm i «t-^^ (and (D^m 

( 1 ) 4, 5. 9, 10- 7" b 7 k Ka-2- ■:ru=e- XD-^^ 

/cm\ 160 tizxzmm^iyf^o 

^m'^kmnL. mmmmL. ^'D^.1^;^A3 u-y h^i/r-^^L/co ^^v^T*^? 

, i^y-;ugfe^^. ^m^tztz^. mg(om^B^nfzo 

3 1 • 



wo 2004/013073 iff^ ^^P^CT/JP2003/009606 

c:09^126g^iiiM7K6.3 y 'V h;i^{e:M?SL> • l7KjfQ#l2g (ft 

j^m7K^:h h 'J 't? A7m^-t?^#L. 7K?5feL. M7W^^^'^^>'i^-^'??^^^- 
's^^ihVl.S y 'y h;i/*Aa^. ^aiLycigB^B^IilXl-:fc^^^- 71. 5g ^mt^ 

o 

Z(Dit-B^<D?d-US i-J ^ Kt'i' V— ^"v a V^X^tlj) li. Ci bH. 3Br= 
285 \m\.. m/z =286 . 284 ^^tt^tlfc^l ^*-^>. ^©<k^i^^4, 5. 9. 10- 7^ 
h7bKa-2- -/n^-. t^UVtisl^Lf^ (11X^41%) c 

(2) 'fk-a-^i^ (AN 1) (r>^i^ 

Ar^H^T. (1) -et#«^tl/i4.5.9.10- xh7bKn-2- ^a^- t:°U>2g 
*^7KTHF8^ U y 'y h;l/> MtK 8 ^ y y -y h ^l/COtl-a^^l-^Pl-- ^' 

-y->^'^5 ^ U y «y h-'l' (1.6mol/y >y h;^. ^^^07^^:^) **D^. -20 t:-^ 

mr^^i^L/So cnt-9.10- Tvh^+y >o.62g (m^fbj^^iiii) ^ip^. 

6g<^^^fe@^^^#/=:o 

il(D^b^i|^t7)FD-MS fic46H34=586 \z.n\^. m/z =586 36n#^n/-c :i ^)6^^>> 
e:cD{b-^ii^lrAN 1 ^ID^Lfc (i|X^94%) » 
|l3Effe«?lJ2 ab-^ (AN 2) O-^^) 

Ar|?:HmT> (1) -^t#^n/-c4.5,9.10- xh7fcKD-2- "/n^- tru>2 
g ^M7KTHF 8 ^ y y «y b ^,7K b^l'^V 8 ^ y y >v h^l/C^Vl-a^t^ilJii^ML 



3 2 



wo 2004/013073 '^|| ^^^PpCT/JP2003/009606 

K^^T-rx/pt ^^--'1-^-^^-20 ri^^iPU/c:.. c:nicn-7>;l^ U ^'t^ A/ 
^^-9-V^^5 ^ y U 'y h;W (1.6mol/U -y fKmmj^UW ^*P^> -20 

r-^i NprB^^^^Ly-co 3nic:2-t-^^;i^T>h^#^>o.8g (m:^<b^?±ii) ^ 

i(7)<b'^i^<^FD-MS t^C5oH42=642 m/z =642 *^t#t> nfc i i:7i)> 

3 (it-^^ ( AN 3 ) c^-^^) 

(1)2, y i -;w-9. 10-T > h 7 ^ / y<D^f^ 

A--:ru=Ey ^ }vmm7mmg aMmtmim) tmmi- v ■^A243g^7Ki.3 

;KJJci:^7K^iiAD-*D^U> tfm^B^^IPL. M^i^SrmsiJLs ^^miJirmm^ 
<i^H:b'7a.-;U85.3g (mS^QT^^tM) ^1.2-v^Dni^> 6705 U U h 

mz^'')^AM.2 u h;i-*i5o ttcioi^L. m¥ff. ±M<om^m^'p&-f 

3 3 



wo 2004/013073 




CT/JP2003/009606 



--s^-y-V^iP^. ^{i5U/c^a98.7g ^MI)lL/Co 
e05>fk-a-i|^®FD-MS liC2 6Hi602 = 360 t^^L. m/z =360 tm^^tlfz^ t^^<b 

(2) <t^m (AN 3) (^-^J^- 

Ar^H^T^ n-mm i<d n) x-m^^ntzA, 5. 9. 10- x b 7 1 Fa-2- 

-20 t:-emPBm*^Lfco ±iH (1) T*t#^n/-c2,6-v7 3.-;u-9, 10-T 

Og©^^fe®#^^#:fe« 

iI©{b:-^tli?5FD-MS tiC58H42=738 l^^U. m/z =738 f> tl/c c: ^ ^ x 

mmmA ab-a-ti (an 4) <z)-^m) 
•Ari?HmT. mmm 1 ( 1 ) -ef#e>nyc4. 5, 9. 10- tt h ^ t K0-2- -rn^ 

- tri.>2g^^7KTHF 8 S U U >y h M7K h^l^^^V 8 5 U U 'y h JKDm-^mU 
izmmi^. K7>f T-f X/;^ i5'y-M§T'-20TCl-^^iPLx/-o iin{;in-7'^;L' U 
^r^^A/^^-y-V^^S ^ U y 'y h;l/ (LGmol/y -y b^K ii:AF^7fe?±M) ^AP 
-20 -CTM^rB^^^^U/Co tfT>Xa>1.2g^*P;t. ^l^-e 4 B^l^»i^^ LT 

^ia-ei2^rB^3!EjcaLys. 



wo 2004/013073 ^lcT/JP2003/009606 

JIcD-fb-^il^OFD-MS t±C.oH,2=762 IZML. m/z =763 *^^#t>nyc;i ^*^^>. 
^^J5 Ut^^ (AN 5) (D^m 

(1) 9,9 ' - v^>«^;i'-2- •/D=e7;u^uv<^'a^ 
ArUH^T. M7KTHF300^ U U 'v h ;H::35%7K^'fk* U »!7 A28g (Iz:S^P3t?± 

Z(D^t>5g ^ffii^TK 300 ^ U U h ^'fbB— ^ • 1 7KSlifelO. Ig 

ijtmmnm ^mai^t^o ^x^^-^m i ^ u u b^i^/m^^K loo^ u u 

/Co 

iI(?5{ti'^!^<^FD-MS tie, 5 H, 6 Br = 276 ic^L. m/z =277 . 275 A^t#^>n/c:3 

%) o 

(2) it^'^ (AN 5) (D-a-J^S 

Ar^amT. (1) -r♦^i^,nyc9.9'- v^p«^;l^-2- 7-n^7;l.^bVl.9g<&M 
tKTHF 8 ^ y y -y h^K M7Kh;UJc.>8 ^ y y ^y h;K^'^l'a-^lilc^lSL. 



wo 2004/013073 '^P^CT/JP2003/009606 

>^?^5 5 U U 'y (1.6mol/U 'y h^K iAa^PTt^iM) ^AP^. -20 "Cr' 1 

/cc cni3n-7*^;UU^'!7A/-s:^-9-v^?S5 S y U 'y V)V (Lemoiy; ^y b^l- 
^ ^ j-)]^-e^^Ltzo z<oit^m^iJ'7 2^^m^Y^'7y ^-izxmm.L^ 1. 

Z(Dit^Ssiq(D?d-m 1±C4tH,4 = 598 C^U. m/z =598 ^^f#<^>n/c^ i::6^'?>. 
eLO^Yk-^il^^AN 5 iil^l^Uyt (4X^27%) o 

mmm& (^t^m can?) 

ArUamT. ■7r^i^'>A0.6g(c2-7*a^ti'7^-;lx5g ( 7 V X ^S' -^t^) 

/c^. }!jnmL/co ^J^^*^T^$&L/^^>55~6orlcr^o©?t^^^T?gTL> 50~ 

55^ izx zmmmwi'tzo 

kr^mMT. 2--/u^yM]yyy&8 ^THF 505 U U -y h;U{-MPLx. ^fb 
ex (h U7^-;b>J->X'7>f V) /N-^v^'^A (II) 0.2g (T;I/K U 'y^?±ia) ^ 
iM-7K^'fbi^-f vy^;i'T;u5-'^A/h;i^^>^?m6 5 U U «y h;i/ (t;1/K 

y.y^?±ia) ^AD^. ^i^^. _h|B(CT|i^Lfci7*U--\'->'1^^^^105>-r'?^T 



wo 2004/013073 '^PCT/JP2003/009606 

= U U «y b K 7 ^ T ^ x/ ^ y -;i'?«-e - 20^0 t3<^ip 

Ltco ZHi^n-zr=^}\.V^Ol^/^^-^>^^lO^ U U (1.6mol/ U «y b 

;k jJ:&fa7t:}±M) ^*n;i. -20 ict? mPB^I^L/co cnt^iQ.io- rvb^^ 

iXt32-7*a^f-7^b>2.1glr#.7KTHF 8 ^ U U «y b;K h il^^^i > 8 ^ U 
U-y b;KDfl^^^l-^^l.. K7^T^X/p«a^y--'b?^-e-20r(3ftiPLfc 
o iinu:n-^^;l'U^':?A/'s+-9->ltmOS U U -y b;l^ (1.6mol/ U -y h;K 

j2:Ajfn^?±M) *Ap;t. -20 rr^m^mt^L/co ^tnz±^(D:^^ y-jvmm 

c:(7)-fb-a-Jt^OFD-MS liC49Hso = 618 izML. m/z =618 «^ nfc ^ ii ^6^ ^ . 
JKD^b-^J^^ANT^lHl^U/i (4X^37%) » 
^*fe^J7 «k^Ji^ (AN 1 1 ) (O^f^) 

) *^S^7KTHF 50^ U U -y b 4)<^^'>*?^T ^^m^O.lgm^ 

hrrnmny. i/^^n's^-^-yvil.Bg ^THF 50^ U >y b;Hi^)PU. m-fbb* 
X (bU7^^;P;^X7-f » ^^'yV^l^ (H) 0.2g (T;u K U -y ^?±M) . IM 
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wo 2004/013073 ^^^P'CT/JP2003/009606 

^t±m ^M^. ^m:. ±iBi3-cii^uyiru^-\'-;H^m^i053^-e?iTU. 

65t {CT— R^fejKJ^? I'f^o 

, 13g (OB^^M^ntCo 
Z(D^-h\Og ^*IM7K 5005 U y -y h;bie:M?§L. mt^~Wz • 1 7K^ij^0. Ig 

(ms^n^tttM) ^ttb/^o d^y^^r-^m 2.55 u y b;i^/'imi^7K 2005 u u 

^?Tai^H^miX> 5005 U U 'y b Mzm 

Ar#HmT> 5 g ^#.7KTHF 8 5 U 'J -y b ^tK h > 8 5 U U 

'y h;K?5'<g-^?i^^t-^Pl-. F^^T^x/ ^^y-;b?§-e-20t{j:?^iPL/c„ 
^tL{3n-^^;i^y ^•^A/^+iJ->mm2 5 U U -y (1.6mol/ 'J ^y hv'K 
AJffi^^tM) *AD;i. -20 ICT-m^^i^bySo iintcg. 10- T > b 7^ y vi. 
2g^ij[]x.. :^vST4 B#rBmi^|iLT^^a-ei2B#fB^IS:®LfCo 

4g<D^^^fe@#^?#yco 

^tD^k-a-J^OFD-MS liC5oH4 2 = 642 ic^L. m/z =642 ^ tl/i 3 i: f> . 

COD^b-^ifel^AN 1 1 tm^l^f^ (i|X^65%) o 

2 5mmx 7 5minx 1 . 1 mmffO I TOM0«@<^#*'^7.»^ (S^::^"^ 



3 8 
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(7>®±tCHulH^B^«@^W^ c):-^lcLrm»6 Onin(^)TIBN. N' -t'T. (N 
. N' -5^7a.^;l.-4-T^y7^^;W) -N. N-i?-7^-;^-4. 4- - 

y_ 1,1' -tf7^-;UBi (OT. TPD 2 3 2SI) ^l^mi^tzo 
TPD 2 3 2m±. i£miXmt\.Ximtt^o ^^TPD 2 3 20Ji 

lcMj?2 Onm(7)TiBN. N. N'.N' -xh^ (4-tf7^-;l/) -i?T^^ 

m-t^. $.^,lcTBDBaJLl-> ^^*^5i4i:LT^)?4 0 nriKDAN 1 ^^«L. 

^AN 1 mairbT'AN 1 : D 1 = 4 0 : ZXMmi^f^o Z(Dmi>t. mt 

mtv-cmm-f^o z,(Dm±.\z.mm onnK^Ai q^^j^mi-/^o z.n^t.n 
L i m (.mm i o nm) ^'mm.i^f^. -<^a i q : l i M-hi-^sA 1 ^mm^ 



Q ^ P 

TPD232 





TBDB 



3 9 




A 1 q 

mmm 1 0 cmmE Lm^com^) 

mmmii cmmELm'¥-(Dmm) 
mMmsizis\.^x^ mm:imtLx^ an i (Dix^'o izan a ^m^^t^^ tpj^ 

mmmiz immELm^(Dm^) 
mmm s i3*5i^-r. ^mmt lt. an i (dr^o o i-an 5 ^m^^fz^itw. 

mmmiz im^Ei^m^o^w^) 
mMm^i.zi5\.^x^ n9(MPtt\.x^ an \ (D^^b^ \.z an 1 ^m^^t^^t^j. 

4 0 



wo 2004/013073 
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imm2 (W^EL^^^M^t) 




4 1 



wo 2004/013073 
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y_/ 

V/ 
\ / 

an3 

mmm 8 icfci^T. mmmt lt. an i (T^ft^o j-Tiaa n 4 %:m^^f^^ 





aii4 

mmm s tiifci^-r. ^^t^^i^^ lt. an i <7)f^^o {-Tiaa n 5 ^^^^vcii 




1 





m%m<Dit 




1 20°C500B#Fb1<^#^(D 


(cd/A) 




AN1/D1 


9.7 






AN2/D1 


11.0 






ANS/DI 
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(Concerning the subject of international search of claims 1-10) 

Among the anthracene derivatives of claims 1-3, only anthracene 
derivatives wherein and are each optionally substituted methylene 
or ethylene (hereinafter referred to as "'disclosed compounds") are so 
concretely disclosed in the description as to permit the practical 
production and use thereof - 

Since the crystallinity and vapor deposition properties of such an 
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the kind and presence of functional groups, and the physical properties 
(such as polarity) / it is not presumed that anthracene derivatives other 
than the disclosed compounds exhibit crystallinity, vapor deposition 
properties, luminous efficiency and unifomity of light outputs 
equivalent to those of the disclosed compounds. 

Further, claims 1-3 include anthracene derivatives, the means of 
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Thus, anthracene derivatives of claims 1-3 other than the disclosed 
compounds are inadequately supported by the description. 
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derivatives of claims 1-3 other than the disclosed compounds (claims 
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